Health science research focuses to generate new knowledge through new technique, research design and organisational interventions to serve the whole community. The corporate Medical colleges are determined to establish themselves in both academic and research purpose. The performance index (P-index) is an interesting parameter to calculate the ranking performance of any institution. This study presents an analysis of the research growth, collaboration of researchers with ranking of the corporate medical institutes in India according to p-index.
INtRODUCtION
Until the early 1980s, higher education on health care was provided by the institutions funded by the government. During the last three decades several institutions managed by the trusts or societies or corporate sector have emerged which corporate medical education in India. These institutions were started after obtaining permission from the concerned state governments, government of India as well as Medical Council of India (MCI). It is found from the website of MCI (http:// newmciindia.org/) that there are 226 corporate medical college in India. This study reveals that 116 medical colleges are in south region of India where 35 college are in Karnataka and it is highest in the whole country. There are 44 institution in the western region. Maharashtra is on the top having 27 college in that state. UP is on the top in northern part of India with 21 institution. There is more participation of corporate medical colleges in Indian health care sector. They are taking a larger participation in producing health manpower in India, though, there is no such difference between corporate medical colleges and government medical colleges in terms of infrastructure facility, national and international exposure, clinical facilities and performance. In this study, an attempt has been made to analyse the performance and ranking of these corporate medical institutions in India using P-Index.
LItERAtURE REVIEW
In the past several bibliometric studies have been made. Subbiah Arunachalam (1999) in his macroscopic study used standard scientometrics techniques to map the published life sciences articles in India during 1992 -1994 and presents the Indian research (life sciences) in different sub-fields with a strong approach towards the collaboration of authors in native and abroad. This study reveals that 64.5 per cent of research article are contributed by the academicians 1 . Subbiah Arunachalam (1997) identified the most preferred journals by the Indian health science researchers to publish their research experience within the major subjects of medical sciences to indicate the mortality and morbidity causes based on the data from "Medline" to show the contribution of different Indian institutions situated at different states and cities. He also collected data both from SCI and Medline database to identify the major sub-fields in Medical sciences in which the Indian health science researchers are interested to publish their manuscript 9 . These studies deal with scientometric assessment of Indian science and technology by many researchers. Besides these, some studies dealt with bibliometric assessment of medical and life sciences. Some studies are also related to different engineering institutions in India. However, no study has been reported in literature that dealt with corporate medical institutions in India. The present study is an attempt in that direction.
ObJECtIVEs OF tHE stUDY
The main objectives of the study are as follows. Identify and analyse the average growth rate of the top 10 • corporate medical institutes based on their publications • Analyse the performance and ranking of top 10 corporate medical institute • Identify most preferred journals by the Indian health science researchers • Analyse the global collaboration of the Indian health science researchers.
MEtHODOLOGY
There are many ways to calculate ranking performance of institutions. The simplest way is using the quantity of output (P) and the citations obtained (C), and impact (i = C/P) or someone can do this by a performance index combining quantity and quality, i.e. h-index. Some recent studies have revisited the problem of ranking performance of any institutions. The geometric mean of C and C/P can be used as the best single indicator to rank any institution, taking consideration of both quality and quantity of publications of the concerned institutions. It can be shown that this has the dimension of h 3/2 . We can define the mock h-index as h m = (C 2 /P) (1/3) (Pratap & Gupta, 2011) . It can be used as the substitute of the best indicator for performance with the correct dimension of h. This index is termed as p-index 10 . We have to discuss about the term C 2 /P=C×C/P. The impact i=C/P and the number of citation (C) is used again to calculate the energy of those institutions. This formula is (E= iC = C 2 /P) and this interpretation is useful to display the research performance of various institutions on a two dimensional map.
Performance ranking of international institutions is based on both quality & quantity of scientific research which is a very complex exercise. P-index is introduced for ranking performance of different corporate medical colleges & hospitals which is introduced in last few years. According to the Medical Council of India, there are 226 corporate medical college & Hospital in India 11, 12 .
The data presented in this study has been accessed from SCOPUS (http://www.scopus.com) and the top 10 corporate medical college with more number of publications in comparison to others during the period of study i.e. 2007-2016 has been taken. The total numbers of 20743 bibliographic record were gathered from Scopus database because it comprises a huge number of publishers & multi-disciplinary subjects. Table 1 represents the year wise growth rate of the corporate Indian teaching hospitals depending upon the total output during the period of study. It is found that the overall highest growth rate occurs in the year 2008. It is noticed that negative growth also occurs in the year 2015 which is lowest in this table. The second highest growth happens in the year 2014. But in the year 2014, these 10 corporate Indian medical institutions published the highest number of 2692 documents. Table 2 shows the comparative growth rate of these 10 institutes.
DAtA ANALYsIs 5.1 Annual Growth of the Published Documents

Comparative Growth of top ten Institutions
It reveals that L.V. Prasad Eye Institute occupies top position in this table among all the institutes while comparing the same institutions 5-year growth on publication status. The highest publishing institute i.e. Christian Medical College, Vellore occupies 8 th position in this table. Kasturba Medical College, Mangalore has a negative growth in this comparison and placed at the bottom of the table. Sri Rama Chandra University, Chennai is placed in the 2 nd position of this table.
Performance of top ten Indian Corporate Medical Institute
There are about 20743 papers published by the top 10 corporate medical institute/college from India during the period 2007-2016. These medical institutes were identified and selected according to productive publication ranging from 1173 paper to 4080 paper. The citation received by publications of these Indian corporate medical colleges is taken to calculate the average number of citations per paper for each institute. The h-index of these corporate medical colleges are retrieved from Scopus and presented for study during these 10 year. Table 3 represents the overall status of 10 corporate medical college & hospital, i. e the number of publications (P), the citations received during the studied period (C), and the mean value of citation known as impact (i=C/P). (Table 3 ) also represents the h-index and appropriately introduced performance index (p) which is calculated using (C 2 /P) (1/3) . The performance ranking of institutions has been done in (Table 3 ) using the p -index. As we have already discussed about the energy, which is calculated with the multiplication of C and C/P is seem to be an energy like term (E=iC=C 2 /P) and this interpretation allows us to present the research performance of different institution which is shown in a two dimensional map in the fig. 1 .
It is seen from Table 3 and Graph-1 that the highest performance of top 05 corporate medical institutions in India are-Amrita institute of medical sciences, Kochi; Christian medical college, Vellore; Jamia Hamdard University; Sri Ram Chandra University and L.V. Prasad Eye Institute having performance value (66.74), (66.12), (65.04), (58.63) and (45.19) respectively.
Publication of top ten Corporate Medical
Colleges in the Area of Medicine Table 4 represents the performance status of 10 corporate medical college in medicine subject. The name of top 05 institute is not same as the names are listed in (Table 3) . Tata Memorial Hospital, Mumbai (68.5) is listed on top and followed by other top performed institutes in Medicine. The others are Christian medical college, Vellore (63.84), Sri Rama Chandra University, Chennai (63.19), Amrita Institute of Medical Science, Kochi (48.03) and L. V. Prasad Eye Institute, Hyderabad (47.03). CItAtION of total documents are published through "BMJ Case Reports" which is placed in the 2 nd position. Overall 25.68 per cent of total documents are published by these 10 journals. The other 75 per cent are published through more than 5000 journal. Neurology India, published from India has the highest impact factor with 1.758 and 05 journals have not mentioned their impact factor. Out of 10 journal, only BMJ Case Report is published from Britain where as others are published from India.
Documents Published in Different sources
Collaboration of Indian Health science Researchers
There are about 6689 document are published by the researchers of these institutions from India in collaboration with the top 10 country. Table 6 represents that more researchers from United States of America are associated with the Indian health science researchers. It is also found that 2389 document are from United States, United Kingdom with 934 document is placed in 2 nd position and Netherland occupied the 10 th position in the list with 339 collaboration.
Participation of Foreign Institutes in Indian
Health science Research  Table 7 shows all the clear data of these institutions for their collaboration and publication with other foreign countries.
Performance of Medical Colleges -Government vs. Corporate
On a random study, the top two Medical colleges, one from Government funded another from a corporate sector have been analysed and presented in Table 8 .
It is found that in every parameter All India Institute Table 8 . However, it is suggested that more depth study is required to be done using all parameters such as manpower, funding, infrastructure, etc.
FINDINGs AND CONCLUsIONs
The major findings of the study are as follows. This study has attempted to rank the Indian corporate medical colleges using a rational process. The research output of these corporate medical colleges gives a clear knowledge that research is a measure part in the higher education area. The performance of 10 corporate medical institution with some limit in bibliometric parameter leads to demonstrate the better understanding about the broader aspect of research productivity of these institutions in India. The trend of medical research output of the other Government funded medical institutions in India is similar to the progressive output of these 10 corporate medical institution. This study may help the other researchers to carry forward the similar analysis to rank the other medical institutions in India.
